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' ^ ^^^'^''^^^es of these references are 
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angular orientation adjacent a tr^t 

treatment region oriemineth.,™ . ^Sfbr onentation within the 

ans.arorie:ta.i:n3;r:e::::^'""°"*~---"---« 
-...eentthejon.„n..i::r:::::::::r--- 

the treatment regioa ^^"^ onentation within 

adjacent the &st longituainai orientation and the ^2 "^^^ 
treatment region orientm..h„ . " *° onentation within the 

onentation within the treatment region. ^^"^ 
Illustratively according to these asoect. nfth. ■ 

Further ilhistrativelv accorHmo +^ +u region, 
a anve system having a variable focal length 
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including a balloo. region adjacent the treatment region and f ,r u . 

oH».a«on aad a second aoguU. o.e„..o„ ad^ri ""^ " 
o.»U^ a. a .CO.. ,o^.oa, o.«»a«o;! 

..ea..™, „^o. aoa a dHve fo. e^ciCr '1^" ~ 
tie first iongitud-na. orienta^on aad .he fi.s. alt o " '^"^ 

0 -^-.adJacen...efi,sUo„gi.din.oJl::l!r '""'''''"'^ 
the treataaen, regio., and adiacen. d,e 7^ 

o.en..on.«n:.ear:irrr"°"°"-^'^'^^'--' 

.s.e.c.udes.rri:::::--°^----~ 

' ---a.oHen.Uonad,acj::::~::-'---o--^^ 
longitudinal orientation and a second an„ , '"^ ' "^"^ 

-adrive.s.en...e.citing:e:x:::r°*'"*^^ 

iongitndina, orientation and ti fi« "^"^ ''^ 

a-^^centthesecondion^t^d^ir::! 

treatment region. onentation within the 

t^eH^enpennitt^,^,,,,,^:^^™^^ 

be oriented adjacent the trea.n.en. regil " " - 

~.cr~::r:;::;:T°'--^^^ 

the transducer. "^^ ^""g^^amal and angular 

orientation of 

AdditionaUy illustratively according to thPc. 
transducer and the drive system tno^t. • ''^'"'^ ^^"^^ 

variable focallength. ' ""'"'^^^--^^ 
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Dauoon region adjacent the treatment region fillinc the h.u. 
maintainingsubstantiallythepositionofthecathete' '"''^'''''''''^^-^^^ 

Brief Pfisr-ripTion Of TfiLDaaaags 

dra^ngs. I„tt=drawtags: '°'««'o° «h= accompanying 

patient being seated for BPH; ' °'"P'^'"1'=>"=to and bladder of a 

^c.ionane.j:;rr"^'^"""'~"'"'"'"«-- 

.heinventio. ~S methods according .„ 

~con::::;r:;r:~^^-'-"-- 
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-"PPerportio?o;.b!r:::::rr°""""^""'^'"''-''-«- 

P^*'^^* suffering from BPH Th. 
which surrounds thP i.r,««. B^omai'ti. The prostate 26 

known and discomfnr...„ -ru... . " disease are well 

-e^scdpro.a.e.rr.r::r:::r^-°^'^---^^ 

complicated with devastating effect Tie "° '""^ 

Po^nof.hepro^a.etran.lethr^rrT"''"^'""^^"''"^-- 
effective in the treatment of BpS * « 

« conation, reinc.:"?:: " - 

the pauent based upon potential side effects, and so on 
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'^'*«'°'k»"^»'io"^ a transurethral catheter 30:havmg a balloon 
end re^on 32 to aid in portioning the catheter 30 relative to the prcate 26 includes a 
toen 34 u, whtch . oriented a ™al, ultrasound transducer 36 .nounted on a suppon 38 
auoh as a st^we. Support 33 pewits n«nip„Ution of the transducer 36 into 1 ' 

■ rrrr"7"'*""'°''"'''''"^'^^^»'^--"which«iii 

e outhned heretnafter. A. the san. tin.e however. son.e ^hanis. n.ust be provided 
ftrsau^^og the treating physician that the transducer 36 is properly oriented in the 
urethn^ 24 and prostate 26 prior to a given step in the treatment. IMs may mean 
provdmg some sort of inde. or indicator 40 on the support 38 or on the transducer 36 
wl^ch may he used in cot^unction with some sort of visuahzation scheme, such as for 
«^pl, a transrectal ultrasound visualization systen, and/or malting the support "38 

suffic..tlytor,ue.resistan.andprovidinganindicator42ontheouterendZfI^ 
30so.ha.t^=trea«ngphysiciancande.rmin.theorien.ationofthe.ransdncer36 

.e^hm,u« to atd m the process of orienting transducer 36 appropriately for the high 
mtensity focussed ultrasound treatment that is to follow 

'""^="««'°-"l'«'^«ti»gPl>ysioianUsaUsfiedofthepositioningof 
thetransducer36.thetransducer36i5emtert.hr™ k oomngol 

. """"St appropnate electrical conductors 

4^wh,c«t»dthroughthelumen34.omanultras„und*e^encyg.^^^^^ 
R^am^elyhtghenetgydensityultras^d. Mghenough tha, once focussed by the ' 
.ans ucer 36, it can either cause cavitation-indu^ i^u,, and. ultimately, necrosis or 

2-'^-emperatureofti.etissuesumcientiyh^fo.e™.p,e,43»C.forasu«l 
time to cause necrosts. is tinned by ti.e t^ducer 36 mto ti.e tissue of the prostate 

26.e.ngmmotionti.emechanismsofnecrosisintiteregionof.he.ransducerrrcal 
6. After necros. begms, ti,e necrotized tissue is resorbed into ti.e body. rehevLg the 

™ Of BPH e^tperienced by the patient. The generator 48 must be capaZf 
^=.Ur,gthe.ransducer36.thetieatinentmodewiti.energieshighe»^^ 

2^^«H«m.a a. the ocalregionwhenti.etiansducer36is operated in the t^tment 
»ode. Energres m the range of hundreds of volts peak for times in the range of 

mdltseconds ordinarily will achieve cavitation-induced necrosis in ti,e focal zone In the 
near field between the transducer 36 and thp 1 , 

r 36 and the focal zone, lower «tciUng energies for longer 
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periods of toe. in U>e range o? fo, e^,, fo. .o ..conds or so provide 
^«h»^..ducednecrosis. n..di.eren.*aso.d.r.^ 

en«>loyed by Retreating physician to achieve tissue necrci, p • 

follow in due course '^'"P""" ™" '"'"'I'y 

illustrated m U. S Patent 4 SRfi ^ i o ^ .. general type 

a^.ona^y.anapprop.^.e.e^enc.„fe.citation.opro.dethdes^X 
ultrasound penetration and tissue treatment can be selected for anv • 
^ -canbeestab.s^,_,„jr^^^~-P- 

gmdelmes. Guidelines can also be estabIi.h.H f . P ncipiesand 

-d shape. One e,catnp,e of el^t" T " ~ ^ 

appr.ciatedbyrefe4,op!^3 ° "^°^'°*^~°«™-be 

In Fig. 2, the diseased prostate 26 i<! illnctro+o^ • 
> .c.nedataboutthe.eveU.„Mch.hetransdnc:3:r::Zr;ri 

example, 0 , corresponding to verticaUy upward in Fi. , . ^- 

lesion 60-1 is forced Ke tissue in this , ^ ' " 

laeussue in this lesion begms to necro«!P Th^i- j 

SSismanip^tedtotrnntransducerSesothatitsl , ^ ''^^^"^ -PP"" 

--.a.anan.eof,fore.ample,3:r^etm:r:r^^ 

.ea.ments.epM.i.ethefirstisconducted,resultinginas:lr;e^^^^^^^ 
tissue in this lesion begins to necrose TWcn ray lesion 60-2. The 

.^cy.e.heeispojhapedco:r^:r::::r:Tr'*"-" 

manipuUtedto move die transducer's foe, • . ' »"PP°« 

&om. the Plane oflesion .0 rteXf ^ ^ ^'"""^ '""^ ^"^^"^ 

--yover.p.gstar-orbicyirz::;:;;:::::::''"^ 

P..c.proceedsa,ongtheurethra...ma.er,folgan::iltrand 
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desirably overtopping lesions 60, 62, 64, 66, Necrosis of RPII,- ' 

„„,.„,. , ....... iNecrosisofBPH tissue adjacent tlie 

"reU^ 24 result,, eventuaUy relieving the patient's synvtoms. 

'^"""^^•^'"'^gPhy^cian can also proceed along the length of the 
urethra24.n.hetrea..en..nefirs.,andthenreorientU=e.ransducer36angr;l^^ 

^ovethetransducersa^ongapathadjacenttothepathfouowedduringil^^^^ 

^.i.on,repea.n,gthisprocess„n.iladesired.^erofadJa^spoi^aelesior 
— S along the length of «>e desired treatment .one are fonned. Such a path i 

.u^ate .Pig.4. Otherprocedurescana.sohefo,lowedtoproduceaco;li.l„, 
^uch as the one dh.st.ted in J,g. 2, or any other desired configuration Of lesiol 

m F.g. 3 . Other nurltr-element transducer ^es, such as two or n,ore single element 

transducers Side hysideinWn34, canhee.p,oyed^.hone element operate"" 

™ualrzaUon.odeandoneh.atreatn,ent.ode. Onesuch composite .aLu^:^ 
.u«.tedu.Pi,5. - 

™.ah.t,ont.^sducer66sidehysideinthelun,en68ofacatheter70.AdditionaU, 
.^scon^o..etransduceraddsanothert.ea.menttransd„cer72„hichcanbee.J^ 
—yl^mtreatmentt^sduc. 64 and/orvisuah^tion transducer 66/^^^^^ 
.re^^entt,ansducers36,64willeftc.ive,ytrea.themainlohesof.hepros.ate74! 

«ed,anlohe76ofth=pros.a.e74ofaBP„sufi.,ercangrowinsideJhladderl!:7S 
T^.e..lohecanhed«cult.otreatusingtran.ucerso,ientedastra^^^^^^ 
ar. The transducer 72 oriented to fice toward the remote end 74 of catheter 70 and 'at 

^e medran lobe 76 of the prostate 74 to reheve the symptoms of BPH caused hy 
enlargement of the median lobe 76 into the bladder neck 78. 
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Claims: 

1 . A method of treating tissue comprising orienting an idtrasound 
transducer at a first longitudinal orientation and a first angular orientation adjacent the 
treatment region, exciting the transducer to ablate tissue adjacent tiie first longitudinal 
orientation and the first angular orientation witiiin tiie treatment region, orienting tiie 
transducer at a second longitudinal orientation and the first angular orientation adjacent 
the treatment region, exciting tiie transducer to ablate tissue adjacent tiie second 
longitudinal orientation and tiie first angular orientation witiiin tiie treatinent region, 
orienting tiie transducer at tiie first longitudinal orientation and a second angular 
orientation adjacent tiie treatment region, and exciting the transducer to ablate tissue 
adjacent the first longitudinal orientation and tiie second angular orientation witiiin tiie 
treatment region. 

2. A metiiod of ti-eating tissue comprising orienting an uteasound 
ti-ansducer at a first longitudinal orientation and a first angular orientation adjacent tiie 
treatment region, exciting tiie transducer to ablate tissue adjacent tiie first longitiidinal 
orientation and the first angular orientation within the treatment region, orienting tiie 
transducer at a second longitudinal orientation and a second angular orientation adjacent 
the ti-eatment region, and exciting tiie transducer to ablate tissue adjacent the second 
longitudinal orientation and the second angular orientation witiiin tiie ti-batinent region. 

3 . The metiiod of claun 1 or 2 wherein orienting tiie transducer at a 
first longitudinal orientation and a first angular orientation includes positioning a catiieter 
including a lumen adjacent tiie treatment region, substantially maintaining tiie position of 
tiie catiieter adjacent tiie treatment region, and passing tiie transducer into tiie lumen so 
that the transducer is oriented adjacent the treatment region. 

4. The metiiod of claim 3 fiirtiier includinging providing an indicator 
for indicating tiie longitudinal and angular orientation of tiie transducer. 

5 . The metiiod of claim 1 or 2 fiirtiier includmg providing an indicator 
for indicating tiie longitudinal and angular orientation of tiie transducer. 

6. The metiiod of claim 5 fiirther including providing a drive system 
for driving tiie transducer, providing tiie ti-ansducer and providing tiie drive system 
including providing an ultiasound transducer and drive system having a variable focal 
length. 
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7. The method of claim 4 further including providing a drive system 
for driving the transducer, providing the transducer and providing the drive system 
including providing a transducer and drive system having a variable focal length. 

8 . The method of claim 3 further including providing a drive system 
5 for driving the transducer, providing the transducer and providing the drive system 

including providing a transducer and drive system having a variable focal length. 

9. The method of claim 1 or 2 further including providing a drive 
system for driving the transducer, providing the transducer and providing the drive system 
including providing a transducer and drive system having a variable focal length. 

10 10. The method of claim 3 wherem positioning a catheter adjacent the 

treatment region includes positioning a catheter including a balloon region adjacent the 
treatment region and filling the balloon region to mamtain substantially the position of the 
catheter. 

1 1 . The method of claim 4 wherein positioning a catheter adjacent the 
1 5 treatment region includes positioning a catheter including a balloon region adjacent the 

treatment region and filling the balloon region to maintain substantially the position of the 
catheter. 

12. The method of claim 7 wherein positioning a catheter adjacent the 
treatment region includes positioning a catheter including a baUoon region adjacent the 

20 treatment region and filling the balloon region to maintain substantially the position of the 
catheter. 

13 . The method of claim 8 wherein positioning a catheter adjacent tbe 
treatment region includes positioning a catheter including a balloon region adj acent the 
treatment region and filling the balloon region to maintain substantiaUy the position of the 

25 catheter. 

14. Apparatus for treating tissue including an ultrasound transducer for 
orienting at a first longitudinal orientation and a first angular orientation adjacent tiie 
tireatinent region, at a second longitudinal orientation and the first angular orientation 
adjacent tiie ti-eatinent region, and at tiie first longitudinal orientation and a second 

30 angular orientation adjacent tiie ti-eatinent region, and a drrve system for exciting the 

ti^ducer to ablate tissue oriented adjacent tiie first longitudinal orientation and the first 
angular orientation witiiin tiie tieatinent region, adjacent tiie second longitudinal 
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orientation and the first angular orientation within the treatment region, and adjacent the 
first longitudinal orientation and the second angular orientation within the treatment 
region, respectively. 

1 5 . Apparatus for treating tissue including an ultrasound transducer for 
5 orienting at a first longitudinal orientation and a first angular orientation adjacent the 

treatment region, and at a second longitudinal orientation and a second angular 
orientation adjacent the treatment region, and a drive system for exciting the transducer to 
ablate tissue oriented adjacent the first longitudinal orientation and the first angular 
orientation within the treatment region, and adjacent the second longitudinal orientation 
10 and the second angular orientation within the treatment region, respectively. 

16. The apparatus of claim 1 4 or 1 5 further including a catheter 
including a lumen for positioning adjacent the treatment region, the lumen pennitting 
passage of the transducer into the lumen so that the transducer can be oriented adjacent 
the treatment region. 

1^ 17. The apparatus of claim 16 further mcluding an indicator for 

indicating the longituduial and angular orientation of the transducer adjacent the treatment 
region. 

18. The apparatus of claim 1 4 or 1 5 fiirther including an indicator for 
indicating the longitudinal and angular orientation of the transducer adjacent the treatment 

20 region. 

19. The apparatus of claim 1 8 wherein the transducer and the drive 
system together include a transducer and drive system having a variable focal length. 

20. The apparatus of claim 1 7 wherein the transducer and the drive 
system together mclude a transducer and drive system having a variable focal length. 

21. The apparatus of claim 1 6 wherein the transducer and the drive 
system together include a transducer and drive system having a variable focal length, 

22. The apparatus of claim 14 or 15 wherein the transducer and the 
drive system together include a transducer and drive system having a variable focal length. 

23 . The apparatus of claim 1 6 wherein the catheter includes a balloon 
region adjacent the treatment region, filling the balloon region maintaining substantially 
the position of the catheter. 
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24. The apparatus of claim 1 7 wherein the catheter includes a balloon 
region adjacent the treatment region, filling the balloon region maintaining substantially 
the position of the catheter. 

25. The apparatus of claim 20 wherein the catheter includes a balloon 
region adjacent the treatment region, filling the balloon region maintaining substantially 
the position of the catheter. 

26. The apparatus of claim 2 1 wherein the catheter includes a balloon 
region adjacent the treatment region, filling the balloon region maintaining substantially 
the position of the catheter. 
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